Glutathione and ascorbate reduction of the acetaminophen radical formed by peroxidase. Detection of the glutathione disulfide radical anion and the ascorbyl radical.
The acetaminophen phenoxyl radical was generated by the oxidation of acetaminophen by horseradish peroxidase in a fast-flow ESR experiment, and its reaction with glutathione and ascorbate was studied. Glutathione reduces the phenoxyl radical of acetaminophen to regenerate acetaminophen and form the thiyl radical of glutathione. This thiyl radical reacts with the thiolate anion of glutathione to form the disulfide radical anion, which was detected and characterized by ESR spectroscopy. In the presence of ascorbate, the ascorbyl radical was produced by the reduction of the acetaminophen phenoxyl radical by ascorbate. This reaction results in the complete reduction of the free radical of acetaminophen, whereas the glutathione reduction of the phenoxyl radical of acetaminophen was not complete on the fast-flow ESR time scale of milliseconds. This suggests that ascorbate rather than glutathione is more likely to react with the acetaminophen phenoxyl free radical in vivo. In the presence of both ascorbate and higher concentrations of glutathione, the reaction with ascorbate is dominant. When cysteine was used in the place of reduced glutathione in the above assay system, the disulfide radical anion of cystine was observed in a manner similar to glutathione. These reactions may have significance in the detoxification of acetaminophen and the free radical metabolites of xenobiotics in general. Only in cells containing low levels of ascorbate can glutathione play a direct role in the detoxification of the acetaminophen phenoxyl radical.